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Tech pioneer Bill Gates
stepped down today as chief
executive officer of
Microsoft, the Seattle-
headquartered software
giant. His long-time friend,
Steve Balmer, will take over
as CEO of Microsoft. Gates
will now focus on the
charitable foundation he
runs with his wife Melinda
French Gates. Bill and
Melinda were married in a
ceremony in Hawaii, rather
than her hometown of Dallas.
Gates moved his family into
their 55,000-square-foot,
S54 million house on the
shore of Lake Washington,
just outside Seattle.
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Multilingual Relation Extraction
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Distant Supervision

r~ recbase
Barack Obama Michelle Obama Key phrases for per:spouse
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Limitations of Distant Supervision

Barack Obama Entity 1

wife <

High frequency signal

Entity 2 Michelle Obama

and <

Global background noise

president «——

Entity background noise

lives with «—

High correlation noise

understands «—

Other relation noise

married to «———

Low frequency signal

«—— Not expressing a relation

«—— Freebase selection bias

<— Only valid in some entity pairs

«<— They might have other relations



Asking in another direction?

Barack Obama ... wife ...

Barack Obama ... and ...
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Asking Google!

barack cbama and who

4

All Newy Frapes Videcs Sheppirg

Abcut 16° Q0L COD rasuiss (185 seconds|

Barack Obama - Wikipedia, the free encyd
hitpes:den wik cedia o'wikiBarack Qbama » Wiki
Cebinel  Climele dhange - Ecoraomic - Energy - Judical 4
Foregn Inpa - Pardarns - Sooal - Spaca
Mzchalls Ctama Samack Obema, Sr - Anr Dunham Eaf

Barack Obama - U.3. President, Lawyer,
wwi biography.comypaooia'barack-obama- 12 /e 236!
Barack Obama I the 44:h anc camrent pras dent of tta J
seowe gy ULS, presidenl Frsd shoclad 1o lhe gresidency in

In the news

.| America's cholce for pre
, Trump?

Trwe Guandian - 6 howrs ago

- 4 Wl Cerernic ligurines, Gaad Cageny
areet  Denald Trump

Obama: Why | want say slamic tarreris '
CNN

Barack Obama hopafil Colin Kaepemick's natioral anthe
Teagraph.co.uk - 17 hours aga

20 hours B30

Mare news for barack obama and who

barack cbama lives with who

{=

All Nows Images Videos Ma

About 14,200,000 resulis (C.€5 seconds)

Showing results for bareck obama
Search nstead for barack obama lives witl

Born on August 4, 1961, in Honclulu.
IS the 44th and current president of tf
a community arganizer, civil-rights law
pursuing a politcal career. He was cld
Senate in 1S9€ and to the U.S. Senat

Barack Obama - U.S. Fresident, ﬂ
wwiv/.biography.comipecple/barack-obam

Barack Obama: Life Before the Prg
m llercenter.ory/president/.. Jobama-ife-bef
Barack Hussein Obama Il was bom on August 4
lived wilh his mcther and slepkather in Indonesi4
Campaigns ard Elections - Lile in Briel - Earack

barack obama wife who

U

All News Images Videcs Maps Nore « Search tools

About 34 500 000 results (0.74 sazonds)

Barack Obama ! Spouse

Michelle Obama

m. 1982

Michedle: La\Visughn Robinson Clhames s an American Bwyen wriler, and First Lidy of the Uniled Skates,
Sheis rmarried l lhe 440 and curren | Presidenl of the Uniled Slates, Sarack Obama, and 's he flirsl
African-Amercan First Lady. W kipedia

Quotes and overview

Fovubyus

People also ask

Where did Michelle Cbama go to high school?
How did Obama and Michelle meet?




Noise Filtering Examples

Distant supervision
(after applying several noises
removal techniques)

After applying search
engine supervision

wife wife
"his wife" "his wife"
his married
marrie husband
husband > "married to"
"wife of" "wife of"
"married to" "is married"
"her husband"” "is married to"
to “her husband”
her “( wife”

Lower their influence on Universal Schema



Results



TAC 2016 Component Testing

The recall is low because we don’t include Chinese query and Chinese corpus

KB, XLING HopO Hop1 Total
Prec @ Recall F1 Prec @ Recall F1 F1

USchema | 0.475 | 0.015 | 0.028 | 0.071 @ 0.003 0.005 | 0.021
LSTM 0.421  0.038  0.069 | 0.106 0.018 @ 0.030 | 0.057

SF, ENG HopO Hop1 Total
Prec @ Recall F1 Prec | Recall F1 F1
DS 0.244 0.168 0.199 @ 0.500 @ 0.013  0.025 | 0.159

SES+DS 0.229 | 0.203 0.215 | 0.444 0.013 0.025 | 0.174



SF

2015 system
2016 system

Spanish

2015 system

KB

2015 system
2016 system

Spanish

HopO (ENG: 350, SPA: 150)

Prec

0.302
0.229

0.1364

0.227

Prec

0.390
0.271

0.280

Recall F1 Prec
0.154 0.204 0.081
0.203 0.215 0.444
0.285 0.187 N/A

2015 KB evaluation

0.149 0.192 0.038
HopO

Recall F1 Prec
0.128 0.192 0.253
0.154 0.196 0.039
0.121 0.169 0.060

TAC 2016 Results

LDC Max All Micro Scores

Recall

0.088
0.013

N/A

0.097

Hop1
Recall
0.078
0.071

0.048

Hop1 (ENG: 185, SPA: 53)

F1

0.084
0.025

N/A

0.054

F1

0.119
0.051

0.053

Total
F1

0.155
0.174

0.160

0.120

Total
F1

0.168
0.127

0.124



Result Summary

» Compositional Universal Schema (LSTM) improves

recall significantly.

- Search engine supervision cleans training data well.

- Universal Schema can be effectively applied to the

language with low resources.

» Our 2015 system is scored much better in this year.

- Need further investigation.
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